LITERATURE REVIEW ON EFFICACY OF DISINFECTION METHODS BY SPECIES

The following appendix outlines the effectiveness of various disinfection methods on specific species, and
includes citations for determinations. It is a working document that will be updated as new findings are

made. If you have any new citations to add, please send suggestions to Maureen Ferry at
maureen.ferry@wisconsin.gov.

Key:

1= Effective- Eliminates spp when applied at rates outlined in the manual code.

®=Not Effective- Requiring higher rates and/or longer time periods than outlined in code to eliminate spp.

(R)= Research Needed- No/insufficient sources or references found.

?= Lit Review Needed- Existence of sources or references not yet known.

Supporting references are enumerated in superscript. Symbols shown without references depict commonly
shared knowledge wherein references or studies to validate may exist but have not yet been found.

Table 1 Efficacy of treatment methods for macrophytes and algae.

St Chlorine plion
AlS CleZim Hot Water Drying (500 ppm (2:100 Freezing
g (140°F) (5 days) PP, solution, (26°F")
(212°F) 10 min) .
20 min)
Curly Leaf ® ® 71355 ® ® ®°52
Pondweed
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Pondweed | 13 ®3 ® ® ®
Turion
Eurasian 15 12,55 57+ 58*
Watermilfoil 4 4 4 ® ® ®
Eurasian
Watermilfoil | ® ® ®°° ® ® ®
Seed
%> 59,607,
Hydrilla ® ® 61 ® ® ®
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Floating Heart ® ® ® ® ® ®
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ary ® ® ® ® ® ®
Stonewort
3484950
Didymo IZI IZI13,48 IZI13,48 5 Izll |ZI48
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*Additional details:

> Hydrilla reported as “fasting drying plant” of 10 species tested; however, additional viability testing not done due

to state transport laws
>’ Study looked at substantially lower concentrations.

8 EWM seeds likely experience increased viability after freezing

%Study only tested twigs for up to 24hrs
%2N. peltata seeds show high tolerance to desiccation

Table 2 Efficacy of treatment methods for invertebrates.

St Chlorine Virkon
eam . .
2:100
AlS Cleaning Hot V\iater Drying (500 ppm, ( : Freefl?g
(212°F) (140°F) (5 days) 10 min) solution, 20 (26°F")
min)
Faucet Snail | /] i ®5 ®* ®" M
10%, 76, 77
New Zealand 4.65* 6% 66* 21, 77* g ™ 4.6%, 77
mud snail L E 1 ® 8 &
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(Adults) A 4 4 b & ¥
Quagga Mussel ¥ 4,17 69*, 78* 9
(Veligers) A E 1 b & M
Zebra Mussel IZIT |ZI7*,8*,54,67 m14*,25*,67 |z|11,19,22 ® |z|25,27,67,68
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Zebra Mussel ¥ 4
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3741424 - ® 363738 .
Asian Clam 3 R | a0 V% (1%
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Flea (Adult) 4 ¥ & M -
Spiny Water
Flea | M (1 ®>" M 1
(Resting Eggs)
Bloody Red
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Shrimp
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*Additional details:

2Frozen in water, not just in air; Hot water: 50°C (122°F) for >5 min (or 1 min at >50°C); Drying: > 6 hr @ 17°C

(63°F)

®Drying: Must ensure hot and dry environment (>84°F for 24hrs; > 104°F (40°C) for >2 hours); Freezing: < 27°F (-

3°C) for 1 to 2 hours
" >43°C (110°F) for 5-10 min
8> 140°F (60°C ) for 13 to 10 seconds
1929% solution (77 grams/1 gal water) for 15-20 min
“Adult Dreissena may survive overland transport for 3-5 days
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10> 140°F (60°C ) for 5 to 10 seconds
850°C (122°F) for > 1 min
»Must ensure hot and dry environment (>25 C for at least 2 days, or 5 days when humidity is high)

%_ong exposure times (2-28 days) at low rates (0.2-40 mg/L)

¥Short exposure time (30 min) at low rates (0, 5, 7.5, & 10 mg/L)
374143 Morality at 35-43°C (95-110°F)
%_ong exposure time (14-28 days) to low rates (0.25-0.4 mg/L)

%ong exposure time (28-32 days) to low rates (0.2-1 mg/L)

2 weeks need for mortality
% Lethal temperature reported at 0°C; freezing is a possible control method which warrants research
47>38°C (100°F) for 12 hrs

% >50°C (122°F) for 15 seconds
% Dry in full sunlight for > 50 hrs

®Veligers experienced 100% mortality after 5 days under summer temperature conditions, and after

approximately 27 days under autumn temperature conditions

 Mentioned as effective in DiVittorio et al 2010, however no reference or study provided to validate

claim

Table 3 Efficacy of treatment methods for viruses and diseases.

St Chlorine VLo
AlS Clezzrr]lg Hot Water Drying (500 ppm, 10 (2:100 Freezing
140°F 5 days - solution, 20 | (26°F'
(212°F) ( ) (5 days) min) il ( )
Spring Viremia m29*,3o,31*,6
ot Carpivinis || &1 ) ®* []28+29%3064 | 728 R
(SVCv)
Largemouth
Bass Virls ® ® ® ]2+ 28" [7]2428* Q2
(LMBV)
Viral - 172 Izl26,29,6
Hemorrhagic ol 472,74 | ¥ ]28*72 3
Septicemia virus 4 o
(VHSV) ®
Lymphosarcoma | ® ® ® | ® ®
i~ 5% 20%,28%,33
Whirling % Q"3 | 533 v ® B33
Disease ”
Heterosporis | ® ® il il ® il

*Additional details:

* Drying of >28 days at 70°F needed
> Bleach 500 mg/L for >15min; Freezing at either -20°C or -80°C for 7 days or 2 months
“Heat @ 90°C for 10 min; Bleach at 1600 ppm for 24hrs, or 5000 ppm for 10 min

2410% bleach/water solution




8 For SVC: Bleach = 500mg/L for 10 min; Virkon = 0.5-1% for 10 min, or 0.1% for 30 min
For VHS: Bleach = 200-500mg/L for 5 min; Virkon=0.5-1% for 10 min
For Whirling Disease: Bleach = 500 mg/L for 10-15 min; Virkon = 0.5-1% for 5 min
For Ranavirus (LMBvV): Bleach = 500 mg/L for 15 min; Virkon = 0.5-1% for 1 min
»Hot water = 56°C for 30 min; Bleach =520 mg/L for 20 min
'Hot water 60°C (140°F) for 30 min = 99.9% mortality
$Ereeze = 105 min @ -20°C; Desiccation = 60 min @ 19-21°C; Hot water (submerged in test tubes) =5 min @
75°C;
Bleach = 13ppm for >10 min, 131ppm for >1 min
$Ereeze 24 hrs @ -4°F; Bleach=3cups/5 gal of water; Dry = > 24hrs
3Will not completely kill virus but will reduce infectivity or virus titres by >90%
73122°F (50°C) for 10 minutes, or 122°F (50°C) for 10 minutes
“study done on IHNH virus (similar to VHSV); dry gear for 4 days at 21°C (70°F)
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